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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that 
a gray level correction method extending a dynamic 
range based on the maximum value and minimum 
value of a video signal luminance signal that cannot 
yield a sufficient correction effect depending on a 
displayed image. 

SOLUTION: A histogram detection circuit 2, a 
maximum value detection circuit 3, and a minimum 
value detection circuit 4 respectively detect a 
maximum value Kmax, a minimum value Kmin, and 
distribution information by each field in the gradation 
direction within a detection WINDOW set in an image 
screen, a maximum value correction circuit 5 and a 
minimum value correction circuit 6 respectively 
correct the detected maximum value Kmax and minimum value Kmin depending on an 
output result of the histogram detection circuit 2 and provide the outputs of a corrected 
maximum value Lmax and a corrected minimum value Lmin. An input video luminance 
signal is corrected based on the corrected maximum value Lmax and the corrected 
minimum value Lmin and a grey level correction device outputs the corrected signal as an 
output video luminance signal. Thus, an optimum grey level correction effect depending on 
a scene can be obtained based on histogram distribution information. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A minimum value detection means to be the gradation compensator which amends 
gradation by elongating a part of intensity-level range of an input image luminance signal even to the 
dynamic range of a processor, and to detect the minimum value of said input image luminance 
signal, A histogram detection means to detect the luminance distribution information on said input 
image luminance signal, A minimum value amendment means to amend the minimum value detected 
by said minimum value detection means based on the luminance distribution information detected by 
said histogram detection means, and to obtain the amendment minimum value, A gradation 
compensator equipped with a luminance-signal amendment means to elongate said input image 
luminance signal so that the amendment minimum value obtained by said minimum value 
amendment means may turn into the minimum value of the dynamic range of said processor. 
[Claim 2] The gradation compensator according to claim 1 characterized by said luminance 
distribution information being the amount of distribution in the predetermined brightness range of 
histogram distribution of said input image luminance signal. 

[Claim 3] The gradation compensator according to claim 2 characterized by said predetermined 
brightness range being the minimum brightness partition range in said histogram distribution. 
[Claim 4] Said luminance-signal amendment means is a gradation compensator according to claim 1 
characterized by amending said input image luminance signal in the brightness range smaller than a 
predetermined crease bending point. 

[Claim 5] The gradation compensator according to claim 4 further equipped with a crease bending 
point amendment means to amend said predetermined crease bending point according to the 
luminance distribution information detected by said histogram detection means. 
[Claim 6] It is the image display device according to claim 1 characterized by to amend the 
minimum value which the minimum value which said minimum value detection means detects is the 
minimum value of the signal after making a sampling or a low pass filter pass said input image 
luminance signal, and was detected by said minimum value detection means based on the luminance- 
distribution information for which said minimum value amendment means was detected by said 
histogram detection means in the direction which becomes smaller, and to obtain said amendment 
minimum value. 

[Claim 7] A maximum detection means to be the gradation compensator which amends gradation by 
elongating a part of intensity-level range of an input image luminance signal even to the dynamic 
range of a processor, and to detect the maximum of said input image luminance signal, A histogram 
detection means to detect the luminance distribution information on said input image luminance 
signal, A maximum amendment means to amend the maximum detected by said maximum detection 
means based on the luminance distribution information detected by said histogram detection means, 
and to obtain amendment maximum, A gradation compensator equipped with a luminance-signal 
amendment means to elongate said input image luminance signal so that the amendment maximum 
obtained by said maximum amendment means may turn into maximum of the dynamic range of said 
processor. 

[Claim 8] The gradation compensator according to claim 7 characterized by said luminance 
distribution information being the amount of distribution in the predetermined brightness range of 
histogram distribution of said input image luminance signal. 

[Claim 9] The gradation compensator according to claim 8 characterized by said predetermined 
brightness range being the greatest brightness partition range in said histogram distribution. 
[Claim 10] Said luminance-signal amendment means is a gradation compensator according to claim 



7 characterized 'b^' amending said input image luminance signal in the larger brightness range than a 
predetermined crease bending point. 

[Claim 11] The gradation compensator according to claim 10 further equipped with a crease bending 
point amendment means to amend said predetermined crease bending point according to the 
luminance distribution information detected by said histogram detection means. 
[Claim 12] It is the image display device according to claim 7 characterized by to amend the 
maximum which the maximum which said maximum detection means detects is the maximum of the 
signal after making a sampling or a low pass filter pass said input image luminance signal, and was 
detected by said maximum detection means based on the luminance-distribution information for 
which said maximum amendment means was detected by said histogram detection means in the 
direction which becomes larger, and to obtain said amendment maximum. 
[Claim 13] A minimum value detection means to be the gradation compensator which amends 
gradation by elongating a part of intensity-level range of an input image luminance signal even to the 
dynamic range of a processor, and to detect the minimum value of said input image luminance 
signal, A maximum detection means to detect the maximum of said input image luminance signal, 
and a histogram detection means to detect the luminance distribution information on said input 
image luminance signal, A minimum value amendment means to amend the minimum value detected 
by said minimum value detection means based on the luminance distribution information detected by 
said histogram detection means, and to obtain the amendment minimum value, A maximum 
amendment means to amend the maximum detected by said maximum detection means based on the 
luminance distribution information detected by said histogram detection means, and to obtain 
amendment maximum, A gradation compensator equipped with a luminance-signal amendment 
means by which the amendment maximum obtained by the amendment minimum value obtained by 
said minimum value amendment means and said maximum amendment means elongates said input 
image luminance signal so that it may become the minimum value of the dynamic range of said 
processor, and maximum, respectively. 

[Claim 14] An image luminance-signal amendment means to be the gradation compensator which 
amends the gradation of a display image by amending an input image luminance signal, and to 
amend said input image luminance signal and to output the image luminance signal after 
amendment, A color-difference-signal level detection means for the image color-difference signal 
corresponding to said input image luminance signal to be inputted, and to detect the level of the 
image color-difference signal concerned, A gradation compensator equipped with an amendment 
degree limit means to restrict the amendment degree of said input image luminance signal in said 
luminance-signal amendment means based on the level of said image color-difference signal 
detected by said color-difference-signal level detection means, and to output as an output image 
luminance signal. 

[Claim 15] Said amendment degree limit means is a gradation compensator according to claim 14 
characterized by restricting the amendment degree of said input image luminance signal so that the 
image color-difference signal after amendment may not be saturated over the dynamic range of a 
processor in case said image color-difference signal is amended according to the amendment degree 
of said input image luminance signal. 

[Claim 16] Said amendment degree limit means is a gradation compensator according to claim 15 
characterized by restricting the amendment degree of said input image luminance signal so that said 
RGB code may not be saturated over the dynamic range of a processor in case said output image 
luminance signal and the image color-difference signal after said amendment are changed into an 
RGB code. 

[Claim 17] Said amendment degree limit means is a gradation compensator according to claim 14 
characterized by restricting the amendment degree of said input image luminance signal by carrying 
out weighting of said input image luminance signal and said amendment image luminance signal 
according to said color-difference-signal level. 

[Claim 1 8] The minimum value detection step which is the gradation amendment approach which 
amends gradation by elongating a part of intensity- level range of an input image luminance signal 
even to the dynamic range of a processor, and detects the minimum value of said input image 
luminance signal, The histogram detection step which detects the luminance distribution information 
on said input image luminance signal, The minimum value amendment step which amends the 
minimum value detected by said minimum value detection step based on the luminance distribution 
information detected by said histogram detection step, and obtains the amendment minimum value, 



The gradation dni&idmeit approach equipped with the luminance-signal amendment step which 
elongates said input image luminance signal so that the amendment minimum value obtained by said 
minimum value amendment step may turn into the minimum value of the dynamic range of said 
processor. 

[Claim 19] The maximum detection step which is the gradation amendment approach which amends 
gradation by elongating a part of intensity-level range of an input image luminance signal even to the 
dynamic range of a processor, and detects the maximum of said input image luminance signal, The 
histogram detection step which detects the luminance distribution information on said input image 
luminance signal, The maximum amendment step which amends the maximum detected by said 
maximum detection step based on the luminance distribution information detected by said histogram 
detection step, and obtains amendment maximum, The gradation amendment approach equipped 
with the luminance-signal amendment step which elongates said input image luminance signal so 
that the amendment maximum obtained by said maximum amendment step may turn into maximum 
of the dynamic range of said processor. 

[Claim 20] The minimum value detection step which is the gradation amendment approach which 
amends gradation by elongating a part of intensity-level range of an input image luminance signal 
even to the dynamic range of a processor, and detects the minimum value of said input image 
luminance signal, The maximum detection step which detects the maximum of said input image 
luminance signal, and the histogram detection step which detects the luminance distribution 
information on said input image luminance signal, The minimum value amendment step which 
amends the minimum value detected by said minimum value detection step based on the luminance 
distribution information detected by said histogram detection step, and obtains the amendment 
minimum value, The maximum amendment step which amends the maximum detected by said 
maximum detection step based on the luminance distribution information detected by said histogram 
detection step, and obtains amendment maximum, The amendment maximum obtained by the 
amendment minimum value obtained by. said minimum value amendment step and said maximum 
amendment step The gradation amendment approach equipped with the luminance-signal 
amendment step which amends said input image luminance signal so that it may become the 
minimum value of the dynamic range of a processor, and maximum, respectively. 
[Claim 21] It is the gradation amendment approach which amends gradation by elongating a part of 
intensity-level range of an input image luminance signal even to the dynamic range of a processor. 
The image luminance-signal amendment step which amends said input image luminance signal and 
outputs the image luminance signal after amendment, The color-difference-signal level detection 
step which the image color-difference signal corresponding to said input image luminance signal is 
inputted, and detects the level of the image color-difference signal concerned, The gradation 
amendment approach equipped with the amendment degree limit step which restricts the amendment 
degree of said input image luminance signal in said luminance-signal amendment step based on the 
level of said image color-difference signal detected by said color-difference-signal level detection 
step, and is outputted as an output image luminance signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the gradation compensator which 
amends the gradation of a display image by amending an image luminance signal about a gradation 
compensator. 
[0002] 

[Description of the Prior Art] the image quality amendment in the former and an image display 
device — the effective display period of the display screen ~ the whole region was mostly used as the 
sampling aperture, amendment data were computed from the maximum or the minimum value of a 
luminance signal, the input image luminance signal was amended for every field or frame, and high 
definition-ization is realized. 

[0003] For example, the minimum value and maximum of an image luminance signal within an 
effective display period are detected for every field or frame. While changing into the maximum (the 
8 bit processing of digital one 255) and the minimum value (usually 0) of a dynamic range of a 
video-signal processor the maximum and the minimum value of a luminance signal which were 
detected There is a method called the black stretching and white extension which are amended so 
that all the dynamic ranges that a signal-processing system holds to the input of any image 
luminance signals by carrying out interpolation interpolation at linearity may be exhausted altogether 
also about the luminance signal between these minimum values and maximum. The example is 
indicated by JP, 10-248024, A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, since an amendment table is computed based on the maximum and the minimum value of 
an image luminance signal which were detected actually, amending may become inadequate. For 
example, when the maximum (8-bit processing 255) of the dynamic range of a processor exists in at 
least 1 pixel in a scene in a scene with dark most within an effective display period on the scene of a 
film etc., amendment by extension of the white direction is not performed by the conventional 
approach. For this reason, there is a problem that sufficient gradation expression cannot be 
performed depending on a display image. 

[0005] So, the object of this invention is not being based on a display image, but offering especially, 
the image display device which can perform sufficient gradation expression according to the 
property of a display image, even if it is the case that the brightness part cloth width of an image 
luminance signal is wide. 

[0006] Moreover, although not restricted to the above-mentioned conventional approach, in 
performing gradation amendment by generally amending an input image luminance signal, in order 
for the image by having amended the luminance signal to be in sight and to compensate change of 
the direction, according to the amendment degree of a luminance signal, a color-difference signal (U, 
V) is also amended simultaneously. When the amendment degree of a luminance signal is too large 
at this time and a color-difference signal is amended based on that amendment degree, a color- 
difference signal is saturated, namely, the value more than the constant value in the color-difference 
signal before amendment turns into maximum of the value which a color-difference signal can 
originally take after amendment, and there is a problem that the information about those color 
difference will be lost. Moreover, in case image display is changed and carried out to an RGB code 
from these luminance signals and a color-difference signal on PC display etc., in spite of being in the 
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condition that neither these luminance signals nor a color-difference signal is saturated, further, the 
condition that an RGB code is saturated may happen. Also in this case, the information about the 
color difference of the part saturated in the RGB code after amendment as well as the case of a color- 
difference signal will be lost. The grace of a display image will fall as these results. 
[0007] So, in case other objects of this invention carry out gradation amendment, they are offering 
the image display device with which a color-difference signal or an RGB code is not saturated 
regardless of the amendment degree of a luminance signal. 
[0008] 

[The means for solving a technical problem and an effect of the invention] A minimum value 
detection means for the 1st invention to be a gradation compensator which amends gradation by 
elongating a part of intensity-level range of an input image luminance signal even to the dynamic 
range of a processor, and to detect the minimum value of an input image luminance signal, A 
histogram detection means to detect the luminance distribution information on an input image 
luminance signal, A minimum value amendment means to amend the minimum value detected by 
the minimum value detection means based on the luminance distribution information detected by the 
histogram detection means, and to obtain the amendment minimum value, It has a luminance-signal 
amendment means to elongate an input image luminance signal so that the amendment minimum 
value obtained by the minimum value amendment means may turn into the minimum value of the 
dynamic range of a processor. 

[0009] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without depending for the minimum value detected from the image luminance signal only on the 
value of the minimum value detected by amending an image luminance signal according to the 
luminance distribution of an image luminance signal according to the 1st invention. 
[0010] 2nd invention is characterized by luminance distribution information being the amount of 
distribution in the predetermined brightness range of histogram distribution of an input image 
luminance signal in the 1 st invention. 

[001 1] As mentioned above, according to the 2nd invention, the description of a display image can 
be appropriately judged by referring to the amount of distribution in the predetermined brightness 
range of histogram distribution of an image luminance signal. 

[0012] 3rd invention is characterized by the predetermined brightness range being the minimum 
brightness partition range in histogram distribution in the 2nd invention. 

[0013] As mentioned above, according to the 3rd invention, the black neighborhood description of a 
display image can be simply judged by referring to the minimum brightness partition range of 
histogram distribution of an image luminance signal. 

[0014] 4th invention is characterized by a luminance-signal amendment means amending an input 
image luminance signal in the brightness range smaller than a predetermined crease bending point in 
the 1st invention. 

[0015] As mentioned above, according to the 4th invention, amendment which emphasized 
especially the gradation of the black neighborhood can be performed by amending the luminance 
signal of the range smaller than a predetermined crease bending point. 

[0016] The 5th invention is further equipped with a crease bending point amendment means to 
amend a predetermined crease bending point according to the luminance distribution information 
detected by the histogram detection means, in the 4th invention. 

[0017] As mentioned above, according to the 5th invention, according to a display image, the 
gradation of the black neighborhood can be adjusted the more nearly optimal by breaking according 
to the luminance distribution of an image luminance signal, and amending a bending point. 
[0018] The 6th invention is the minimum value of the signal after the minimum value which a 
minimum value detection means detects made the sampling or the low pass filter pass an input image 
luminance signal in the 1st invention, and a minimum value amendment means is characterized by to 
amend the minimum value detected by the minimum value detection means in the direction which 
becomes smaller based on the luminance-distribution information detected by the histogram 
detection means, and to obtain the amendment minimum value. 

[0019] As mentioned above, according to the 6th invention, by amending the minimum value 
detected by the minimum value detection means according to the luminance distribution of an image 
luminance signal in the direction which becomes smaller, the signal removed with the sampling or 
the low pass filter can be gathered, and aggravation of the image quality by black crushing can be 
avoided. 



[0020] A maximum detection means for the 7th invention to be a gradation compensator which 
amends gradation by elongating a part of intensity-level range of an input image luminance signal 
even to the dynamic range of a processor, and to detect the maximum of an input image luminance 
signal, A histogram detection means to detect the luminance distribution information on an input 
image luminance signal, A maximum amendment means to amend the maximum detected by the 
maximum detection means based on the luminance distribution information detected by the 
histogram detection means, and to obtain amendment maximum, It has a luminance-signal 
amendment means to elongate an input image luminance signal so that the amendment maximum 
obtained by the maximum amendment means may turn into maximum of the dynamic range of a 
processor. 

[0021] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without being dependent only on the value of the maximum detected by amending an image 
luminance signal according to the luminance distribution of not only the maximum detected from the 
image luminance signal but an image luminance signal according to the 7th invention. 
[0022] 8th invention is characterized by luminance distribution information being the amount of 
distribution in the predetermined brightness range of histogram distribution of an input image 
luminance signal in the 7th invention. 

[0023] As mentioned above, according to the 8th invention, the description of a display image can be 
appropriately judged by referring to the amount of distribution in the predetermined brightness range 
of histogram distribution of an image luminance signal. 

[0024] 9th invention is characterized by the predetermined brightness range being the greatest 
brightness partition range in histogram distribution in the 8th invention. 
[0025] As mentioned above, according to the 9th invention, the description of the white 
neighborhood of a display image can be simply judged by referring to the greatest brightness 
partition range of histogram distribution of an image luminance signal. 

[0026] 10th invention is characterized by a luminance-signal amendment means amending an input 
image luminance signal in the larger brightness range than a predetermined crease bending point in 
the 7th invention. 

[0027] As mentioned above, according to the 10th invention, amendment which emphasized 
especially the gradation of the white neighborhood can be performed by amending the luminance 
signal of the larger range than a predetermined crease bending point. 

[0028] The 1 1th invention is further equipped with a crease bending point amendment means to 
amend a predetermined crease bending point according to the luminance distribution information 
detected by the histogram detection means, in the 10th invention. 

[0029] As mentioned above, according to the 1 1th invention, according to a display image, the 
gradation of the white neighborhood can be adjusted the more nearly optimal by breaking according 
to the luminance distribution of an image luminance signal, and amending a bending point. 
[0030] The 12th invention is the maximum of the signal after the maximum which a maximum 
detection means detects made the sampling or the low pass filter pass an input image luminance 
signal in the 7th invention, and a maximum amendment means is characterized by to amend the 
maximum detected by the maximum detection means in the direction which becomes larger based on 
the luminance-distribution information detected by the histogram detection means, and to obtain 
amendment maximum. 

[003 1] As mentioned above, according to the 12th invention, by amending the maximum detected by 
the maximum detection means according to the luminance distribution of an image luminance signal 
in the direction which becomes smaller, the signal removed with the sampling or the low pass filter 
can be gathered, and aggravation of the image quality by white crushing can be avoided. 
[0032] A minimum value detection means for the 13th invention to be a gradation compensator 
which amends gradation by elongating a part of intensity-level range of an input image luminance 
signal even to the dynamic range of a processor, and to detect the minimum value of an input image 
luminance signal, A maximum detection means to detect the maximum of an input image luminance 
signal, and a histogram detection means to detect the luminance distribution information on an input 
image luminance signal, A minimum value amendment means to amend the minimum value detected 
by the minimum value detection means based on the luminance distribution information detected by 
the histogram detection means, and to obtain the amendment minimum value, A maximum 
amendment means to amend the maximum detected by the maximum detection means based on the 
luminance distribution information detected by the histogram detection means, and to obtain 



amendment maximum, The amendment maximum obtained by the amendment minimum value and 
the maximum amendment means which were acquired by the minimum value amendment means is 
equipped with a luminance-signal amendment means to elongate an input image luminance signal so 
that it may become the minimum value of the dynamic range of a processor, and maximum, 
respectively. 

[0033] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without being dependent only on the value of the minimum value detected by amending the 
minimum value and maximum which were detected from the image luminance signal according to 
the luminance distribution of an image luminance signal, or maximum according to the 13th 
invention. 

[0034] An image luminance-signal amendment means for the 14th invention to be a gradation 
compensator which amends the gradation of a display image by amending an input image luminance 
signal, and to amend an input image luminance signal and to output the image luminance signal after 
amendment, A color-difference-signal level detection means for the image color-difference signal 
corresponding to an input image luminance signal to be inputted, and to detect the level of this image 
color-difference signal, It has an amendment degree limit means to restrict the amendment degree of 
the input image luminance signal in a luminance-signal amendment means based on the level of the 
image color-difference signal detected by the color-difference-signal level detection means, and to 
output as an output image luminance signal. 

[0035] As mentioned above, according to the 14th invention, a luminance signal can be amended the 
optimal according to the level of a color-difference signal by carrying out adjustable [ of the 
amendment degree of a luminance signal ] according to the level of a color-difference signal. 
[0036] It is characterized by the 15th invention restricting the amendment degree of an input image 
luminance signal in the 14th invention, so that the image color-difference signal after amendment 
may not be saturated over the dynamic range of a processor in case an amendment degree limit 
means amends an image color-difference signal according to the amendment degree of an input 
image luminance signal. 

[0037] As mentioned above, according to the 15th invention, the saturation of the color-difference 
signal at the time of amending a color-difference signal according to the amendment degree of a 
luminance signal can be prevented. 

[0038] It is characterized by the 16th invention restricting the amendment degree of an input image 
luminance signal in the 15th invention, so that an RGB code may not be saturated over the dynamic 
range of a processor in case an amendment degree limit means changes an output image luminance 
signal and the image color-difference signal after amendment into an RGB code. 
[0039] As mentioned above, according to the 16th invention, the saturation of the RGB code at the 
time of changing and displaying the luminance signal and color-difference signal which were 
amended on an RGB code can be prevented. 

[0040] It is characterized by the 17th invention restricting the amendment degree of an input image 
luminance signal in the 14th invention, when an amendment degree limit means carries out 
weighting of an input image luminance signal and the amendment image luminance signal according 
to color-difference-signal level. 

[0041] As mentioned above, according to the 17th invention, a luminance signal can be easily 
amended the optimal before the condition amended from the condition which is not amended at all to 
the maximum according to the level of a color-difference signal by restricting an amendment degree 
by weighting of the luminance signal before amendment, and the luminance signal after amendment. 
[0042] The minimum value detection step which the 18th invention is the gradation amendment 
approach which amends gradation by elongating a part of intensity-level range of an input image 
luminance signal even to the dynamic range of a processor, and detects the minimum value of an 
input image luminance signal, The histogram detection step which detects the luminance distribution 
information on an input image luminance signal, The minimum value amendment step which 
amends the minimum value detected by the minimum value detection step based on the luminance 
distribution information detected by the histogram detection step, and obtains the amendment 
minimum value, It has the luminance-signal amendment step which elongates an input image 
luminance signal so that the amendment minimum value obtained by the minimum value amendment 
step may turn into the minimum value of the dynamic range of a processor. 

[0043] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without depending for the minimum value detected from the image luminance signal only on the 
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value of the minimum value detected by amending an image luminance signal according to the 
luminance distribution of an image luminance signal according to the 18th invention. 
[0044] The maximum detection step which the 19th invention is the gradation amendment approach 
which amends gradation by elongating a part of intensity-level range of an input image luminance 
signal even to the dynamic range of a processor, and detects the maximum of an input image 
luminance signal, The" histogram detection step which detects the luminance distribution information 
on an input image luminance signal, The maximum amendment step which amends the maximum 
detected by the maximum detection step based on the luminance distribution information detected by 
the histogram detection step, and obtains amendment maximum, It has the luminance-signal 
amendment step which elongates an input image luminance signal so that the amendment maximum 
obtained by the maximum amendment step may turn into maximum of the dynamic range of a 
processor. 

[0045] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without being dependent only on the value of the maximum detected by amending an image 
luminance signal according to the luminance distribution of not only the maximum detected from the 
image luminance signal but an image luminance signal according to the 19th invention. 
[0046] The minimum value detection step which the 20th invention is the gradation amendment 
approach which amends gradation by elongating a part of intensity-level range of an input image 
luminance signal even to the dynamic range of a processor, and detects the minimum value of an 
input image luminance signal, The maximum detection step which detects the maximum of an input 
image luminance signal, and the histogram detection step which detects the luminance distribution 
information on an input image luminance signal, The minimum value amendment step which 
amends the minimum value detected by the minimum value detection step based on the luminance 
distribution information detected by the histogram detection step, and obtains the amendment 
minimum value, The maximum amendment step which amends the maximum detected by the 
maximum detection step based on the luminance distribution information detected by the histogram 
detection step, and obtains amendment maximum, The amendment maximum obtained by the 
amendment minimum value and the maximum amendment step which were obtained by the 
minimum value amendment step is equipped with the luminance-signal amendment step which 
amends an input image luminance signal so that it may become the minimum value of the dynamic 
range of a processor, and maximum, respectively. 

[0047] As mentioned above, according to a display image, gradation can be adjusted the optimal, 
without being dependent only on the value of the minimum value detected by amending the 
minimum value and maximum which were detected from the image luminance signal according to 
the luminance distribution of an image luminance signal, or maximum according to the 20th 
invention. 

[0048] The 21st invention is the gradation amendment approach which amends gradation by 
elongating a part of intensity- level range of an input image luminance signal even to the dynamic 
range of a processor. The image luminance-signal amendment step which amends an input image 
luminance signal and outputs the image luminance signal after amendment, The color-difference- 
signal level detection step which the image color-difference signal corresponding to an input image 
luminance signal is inputted, and detects the level of this image color-difference signal, It has the 
amendment degree limit step which restricts the amendment degree of the input image luminance 
signal in a luminance-signal amendment step based on the level of the image color-difference signal 
detected by the color-difference-signal level detection step, and is outputted as an output image 
luminance signal. 

[0049] As mentioned above, according to the 21st invention, a luminance signal can be amended the 
optimal according to the level of a color-difference signal by carrying out adjustable [ of the 
amendment degree of a luminance signal ] according to the level of a color-difference signal. 
[0050] 

[Embodiment of the Invention] Hereafter, the various operation gestalten of this invention are 
explained with reference to a drawing. 

(1st operation gestalt) Drawing 1 is the block diagram showing the configuration of the gradation 
compensator concerning the 1 st operation gestalt of this invention. A gradation compensator is 
equipped with a low pass filter 1, the histogram detector 2, the maximum detector 3, the minimum 
value detector 4, the maximum amendment circuit 5, the minimum value amendment circuit 6, the 
1st subtracter circuit 7, the 2nd subtracter circuit 8, the division circuit 9, and the multiplication 



circuit 10 in drawing 1 . 

[0051] Hereafter, actuation of this operation gestalt is explained. First, an input image luminance 
signal is inputted into a low pass filter 1. A low pass filter 1 removes and outputs isolated-point 
information from an input image luminance signal. The output signal is supplied to the histogram 
detector 2, the maximum detector 3, and the minimum value detector 4, after a sampling is 
performed with a respectively suitable perpendicularly horizontally sampling rate. In these 
histograms detector 2, the maximum detector 3, and the minimum value detector 4, the distribution 
information on the maximum Kmax within the detection WINDOW set up in the screen, the 
minimum value Kmin, and the direction of gradation is detected for every field, respectively. 
[0052] In addition, a sampling rate may be discretely set up like [ for every every level 4 dots and 
vertical 4 lines ], and may carry out all pixel samplings. Moreover, as a rate which updates detection 
values, such as these maximums, every field is sufficient, every frame is sufficient, and a still later 
rate is sufficient. Detection WINDOW may be set up so that black level (for example, black of the 
upper and lower sides of a wide screen film) or a white level (titles, such as a film) unrelated to an 
image may not be included. 

[0053] In the maximum amendment circuit 5 and the minimum value amendment circuit 6, the 
detected maximum Kmax and the minimum value Kmin are amended according to the output of the 
histogram detector 2, respectively, and are outputted as the amendment maximum Lmax and the 
amendment minimum value Lmin. About this content of amendment, it mentions later. An input 
image luminance signal is amended based on this amendment maximum Lmax and the amendment 
minimum value Lmin, and is outputted from a gradation compensator as an output image luminance 
signal, if it explains more concretely — a subtracter circuit 5 — the amendment maximum Lmax and 
the amendment minimum value Lmin — being based (Lmax- Lmin) — it is computed. In the division 
circuit 9, it succeeds in the division of MAX/(Lmax-Lmin) based on the maximum MAX (maximum 
of a signal-processing system) of the result of an operation (Lmax-Lmin) of a subtracter circuit 5, 
and the luminance signal after amendment. In the 2nd subtracter circuit 8, the operation based on the 
input image luminance signal L and the amendment minimum value Lmin (L-Lmin) is performed. In 
the multiplication circuit 10, based on the output of the division circuit 9, and the output of the 2nd 
arithmetic circuit 8, it succeeds in the operation of MAX/(Lmax-Lmin)x(L-Lmin), and this result of 
an operation is outputted as an output image luminance signal. 

[0054] Before here explains the effectiveness of the gradation amendment in this operation gestalt, 
the conventional gradation amendment approach is explained first. The relation of I/O of the 
conventional gradation compensator is shown in drawing 2 . In the conventional gradation 
compensator, Maximum Kmax and the minimum value Kmin of the detected input image luminance 
signal are elongated to Maximum MAX and the minimum value MIN of an output signal, 
respectively, as shown in drawing 2 . Maximum MAX is the maximum (equivalent to 1023 in 10BIT 
processing) of the dynamic range of a processor, and the minimum value MIN is the minimum value 
(usually 0) of the dynamic range of a processor. The data of the level between the maximum Kmax 
in an input image luminance signal - the minimum value Kmin are changed between Maximum 
MAX - the minimum value MIN. Since the signal which used all the dynamic ranges of a processor 
for every field is outputted by this, the contrast of a display image can be raised. However, by this 
approach, when the maximum Kmax detected, for example in spite of having been a dark scene is 
mostly in agreement with Maximum MAX, sufficient amendment effectiveness is not acquired. So, 
in the gradation compensator concerning this operation gestalt, Maximum Kmax and the minimum 
value Kmin are not used as it is, but gradation amendment is performed using the amendment 
maximum Lmax obtained by amending these the optimal according to the scene of a screen, and the 
amendment minimum value Lmin. Hereafter, the gradation amendment approach in this operation 
gestalt is explained. 

[0055] In the gradation compensator concerning this operation gestalt, the amendment maximum 
Lmax and the amendment minimum value Lmin are computed based on the maximum Kmax first 
detected from the input image luminance signal, and the minimum value Kmin (not shown). The 
detail of the calculation approach of these amendment maximum Lmax and the amendment 
minimum value Lmin is mentioned later. Then, like the conventional gradation amendment approach 
mentioned above, an input image luminance signal is amended so that the amendment maximum 
Lmax and the amendment minimum value Lmin may be elongated to Maximum MAX and the 
minimum value MIN of an output signal, respectively. This is equivalent to the operation of above- 
mentioned MAX/(Lmax-Lmin)x(L-Lmin). 



[0056] by the way, in spite of being the dark scene which was mentioned above, when the detected 
maximum Km ax is mostly in agreement with Maximum MAX Even if it permits white crushing in 
the bright part which exists slightly rather rather than it raises contrast to homogeneity on the whole 
like before, better graphic display becomes possible as the whole screen by raising the contrast of the 
dark part which occupies the part and most screens. With this operation gestalt, the amendment 
maximum Lmax and the amendment minimum value Lmin are computed based on such a viewpoint. 

[0057] Hereafter, the calculation approach of the amendment maximum Lmax and the amendment 
minimum value Lmin is explained concretely. First, in the histogram detecting element 2, histogram 
information is detected from the output signal of a low pass filter 1. Below, the case where the 
amount nl of distribution in the first step of division partition of a quadrisection histogram as shown 
in drawing 3 (a) is temporarily used as histogram information is explained. The maximum 
amendment circuit 5 and the minimum value amendment circuit 6 amend the maximum Kmax 
outputted from the maximum detector 3 and the minimum value detector 4, and the minimum value 
Kmin based on the histogram information detected by the histogram detector 2, respectively. Here, 
when there are sufficiently many amounts nl of the 1st step of distribution of the quadrisection 
histogram supplied as histogram information from the histogram detector 2, the minimum value 
amendment circuit 6 amends in the direction which decreases the minimum value Kmin, and amends 
in the direction which makes the minimum value Kmin increase to reverse when there is sufficiently 
little nl. By this, when there is little black distribution, black is fastened, and when there is much 
black distribution, it becomes possible to maintain black gradation. The thing illustrating this 
amendment approach is drawing 3 (b). In drawing 3 (b), although the transform function of the 
amount nl of distribution and the amount D of amendments (= amendment minimum value Lmin- 
minimum value Kmin) is expressed with D=f (nl), it is necessary to optimize this function according 
to a display display. Similarly, about white gradation, when there are sufficiently many amounts n4 
of the 4th step of distribution of a quadrisection histogram, it amends in the direction to which 
Maximum Kmax is made to increase, and amends in the direction which decreases Maximum Kmax 
conversely when there is sufficiently little n4. 

[0058] In addition, as histogram information, not only the amount of the 1st step of a quadrisection 
histogram and the 4th step of distribution but information other than the 1st step and the 4th step may 
be referred to. Moreover, not only four but 8, 16, etc. may also divide the number of partitions of a 
histogram finely, moreover, the amendment using histogram distribution information — the 
minimum value — good — carrying out — maximum — it is good. Moreover, in addition to 
amendment of an image luminance signal, in order to keep constant the ratio of each color of RGB 
after amendment, a color-difference signal may be amended as amendment of an image luminance 
signal is balanced. 

[0059] Sufficient gradation amendment in which the dynamic range of a processor was harnessed in 
the intensity-level range with much [ as shown in drawing 4 ] distribution of the black which 
occupies most screens by the above-mentioned actuation by the gradation compensator concerning 
this operation gestalt even if it was a case as the maximum Kmax detected, for example in spite of 
having been the dark scene which was mentioned above is mostly in agreement with Maximum 
MAX can be performed now. In addition, from the first, better graphic display is realizable, since it 
is only that the data of this range exist slightly, although it will be outputted as maximum MAX 
about the data between the amendment maximum Lmax - Maximum Kmax and white crushing will 
arise by performing this amendment as the whole screen by permitting this. 

[0060] In addition, although amendment to which the amendment minimum value Lmin becomes 
smaller than the minimum value Kmin depending on histogram information, or the amendment 
maximum Lmax becomes larger than Maximum Kmax is performed with this operation gestalt, it 
explains briefly [ below ] about this semantics. 

[0061] In this operation gestalt, the maximum Kmax detected in the maximum detector 3 and the 
minimum value detector 4 and the minimum value Kmin are the maximums and the minimum values 
in a signal after the information on a certain amount of isolated point was removed from the original 
input image luminance signal by the low pass filter 2 and the sampling was actually performed with 
the further predetermined sampling rate. Therefore, to a actual input image luminance signal, in spite 
of being smaller than the minimum value Kmin shown in drawing 4 , it is possible that image 
information required originally exists. The same is said of a larger thing than Maximum Kmax. In 
such a case, for example, the conventional amendment approach shown in drawing 2 , about these 



data, it will be treated as aata of Maximum MEN or the minimum value MIN, and gradation 
information will be crushed. However, if the amendment minimum value Lmin is made smaller than 
the minimum value Kmin when being judged with it being a dark scene by the histogram result, as 
shown, for example in drawing 4 , it becomes possible to gather without crushing image information 
[ smaller than the minimum value Kmin however ] required originally, and better image display can 
be performed according to a scene. 

[0062] In addition, it is because the amendment minimum value Lmin is made smaller than the 
minimum value Kmin or amendment which makes amendment maximum Lmax larger than 
Maximum Kmax has the above semantics, and temporarily, if it is the configuration that Maximum 
Kmax and the minimum value Kmin after including all image information required originally are 
detected, in the maximum detector 3 and the minimum value detector 4, there will be especially no 
semantics in amendment to such a direction. 

[0063] As mentioned above, in case amendment to which the maximum and the minimum value of 
an input image luminance signal are expanded to a dynamic range is performed according to the 1st 
operation gestalt, while the optimal amendment effectiveness according to a scene is acquired by 
performing amendment based on histogram distribution information to maximum and the minimum 
value, at the time of this amendment, the problem of black crushing which was a problem, and white 
crushing can be solved, and it can be compatible in the gradation nature and the contrast of 
monochrome level. 

[0064] (2nd operation gestalt) The configuration of the gradation compensator applied to the 2nd 
operation gestalt of this invention at drawing 5 is shown. In addition, in drawing 5 R> 5, the same 
reference mark is given to the same configuration as the gradation compensator shown in drawing 1 , 
and explanation is omitted. 

[0065] The view of the minimum value amendment in this operation gestalt is the same as that of the 
1st operation gestalt. In addition, the crease bending point amendment circuit 1 1 amends the crease 
bending point of black stretching based on the distribution information on a histogram. The principle 
of operation of the black stretching amendment circuit 1 2 is explained with reference to drawing 9 . 
The crease bending point Lio which broke, amended the minimum value Lmin in the detection 
WINDOW for every field outputted from the minimum value amendment circuit 6 and the crease 
bending point initial value Kio by the bending point amendment circuit 11, and was acquired, and an 
input image luminance signal are inputted into the black expanding amendment circuit 12. In the 
black stretching amendment circuit 12, from decision that it does not exist, the signal level below 
inputted Lmin is bent like the property after amendment of a graphic display of the range below the 
crease bending point Lio, and elongates black level. FPGA of this circuit etc. may be hard, it may 
realize it, and software, such as a microcomputer, may realize it. In addition, about the calculation 
approach of the amendment minimum value Lmin, since it is the same as that of the 1st above- 
mentioned operation gestalt, explanation is omitted. 

[0066] Based on the amount nl of the 1st step of distribution of the distribution information detected 
by the histogram detector 2, for example, a quadrisection histogram as shown in drawing 3 (a), the 
crease bending point amendment circuit 1 1 computes the amount D of amendments of a crease 
bending point, as shown in drawing 7 . It is necessary to optimize function D=g (nl) by inquiring 
combining the amount of minimum value amendments according to a display display. 
[0067] In addition, with this operation gestalt, although the above actuation amends an input image 
luminance signal, in order to keep constant the ratio of each color of RGB after amendment, a color- 
difference signal may be amended as amendment of an image luminance signal is balanced. 
[0068] As mentioned above, according to the 2nd operation gestalt, the minimum value for every 
field is detected and black stretching amendment is performed based on the minimum value and the 
crease bending point which amended the detected minimum value based on the luminance 
distribution of the field, also amended the crease bending point of deciding the range elongated 
further, based on luminance distribution, and were amended in this way. Therefore, problems, such 
as black crushing which was a problem at the time of black expanding amendment, are solved, and it 
becomes possible to reconcile black gradation nature and contrast. 

[0069] (3rd operation gestalt) The configuration of the gradation compensator applied to the 3rd 
operation gestalt of this invention at drawing 8 is shown. In addition, in drawing 8 R> 8, about the 
same element as drawing 1 of the gestalt of implementation of the second invention, and drawing 2 , 
the same sign shall be attached for a start which is shown in drawing 1 , and the same actuation shall 
be carried out. 



[0070] The view of the maximum amendment in this operation gestalt is the same as that of the 1st 
operation gestalt. Moreover, the view of crease bending point amendment is the same as that of the 
2nd operation gestalt. The principle of operation of the white extension amendment circuit 13 is 
explained with reference to drawing 9 . The crease bending point Lao which broke, amended the 
maximum Lmax in the detection WINDOW for every field outputted from the maximum 
amendment circuit 5 and crease bending point initial value by the bending point amendment circuit 
11, and was acquired, and an input image luminance signal are inputted into the white expanding 
amendment circuit 13. In the white extension amendment circuit 13, from decision that it does not 
exist, the signal level more than inputted Lmax is bent like the property after amendment of a 
graphic display of the range beyond the crease bending point Lao, and elongates a white level. FPGA 
of this circuit etc. may be hard, it may realize it, and software, such as a microcomputer, may realize 
it. In addition, about the calculation approach of the amendment maximum Lmax, since it is the 
same as that of the 1st above-mentioned operation gestalt, explanation is omitted. 
[0071] The crease bending point amendment circuit 1 1 computes a crease bending point from the 
amount n4 of the 4th step of distribution of the distribution information detected by the histogram 
detector 2, for example, a quadrisection histogram as shown in drawing 3 (a). 
[0072] In addition, with this operation gestalt, although the above actuation amends an input image 
luminance signal, in order to keep constant the ratio of each color of RGB after amendment, a color- 
difference signal may be amended as amendment of an image luminance signal is balanced. 
[0073] As mentioned above, according to the 3rd operation gestalt, the maximum for every field is 
detected and white expanding amendment is performed based on the maximum and the crease 
bending point which amended the detected maximum based on the luminance distribution of the 
field, also amended the crease bending point of deciding the range elongated further, based on 
luminance distribution, and were amended in this way. Therefore, problems, such as white crushing 
which was a problem at the time of white expanding amendment, are solved, and it becomes possible 
to reconcile white gradation nature and contrast. 

[0074] (4th operation gestalt) The configuration of the gradation compensator applied to the 4th 
operation gestalt of this invention at drawing 10 is shown. Although an input image luminance signal 
is amended and being outputted as an output luminance signal with this operation gestalt, the 
gradation compensator concerning this operation gestalt is applied, when also amending an image 
color-difference signal based on this output luminance signal and performing image display 
especially. Furthermore, it is applied, when changing into an RGB code the image luminance signal 
and image color-difference signal which were these-amended and performing image display. 
Hereafter, actuation of this operation gestalt is explained. 

[0075] An input image luminance signal is amended by the gradation amendment circuit 14 so that a 
dynamic range like black stretching and white extension may be expanded. Usually, when the gain 
of a luminance signal is amended, in order to maintain the ratio of RGB after RGB code conversion, 
it is necessary to think the whole pixel also to a color-difference signal, and to amend the same gain 
as a luminance signal. At this time, when the amendment degree of a luminance signal Y is large, 
there is a problem of color-difference signals U and V with which one of signals is saturated over the 
dynamic range of a signal-processing system at least at the time of amendment of color-difference 
signals U and V. Furthermore, even if it does not exceed a dynamic range at the time of amendment 
of a color-difference signal, there is a problem of RGB with which Isshiki is saturated over the 
dynamic range of a signal-processing system at least at the time of the conversion to an RGB code 
from the YUV signal after amendment. Thus, when color-difference signals U and V or an RGB 
code has been saturated over the dynamic range of a signal-processing system, about the data with 
which it has overflowed from the dynamic range, the gradation information on a basis will be lost 
and a color will be crushed. 

[0076] With this operation gestalt, in order to avoid the above-mentioned problem, input color- 
difference-signal level is detected, and color-difference signals U and V apply a limit to amendment 
of a luminance signal, when larger than a fixed value. This prevents the saturation of the RGB code 
after changing into RGB to the color-difference signals U and V after amendment, and a pan. 
[0077] Therefore, in the color-difference-signal level detector 16, magnitude component |C| of an 
input image color-difference signal is detected first. This |C| is very good and may observe the larger 
one of the magnitude components of U and V signal only at one of the magnitude components of U 
and V signal. The amendment luminance-signal limiter circuit 15 outputs an output image luminance 
signal according to the input image luminance signal Yl, i.e., the signal before gradation 



amendment, the gradation amendment backward signal Y2 outputted from the gradation amendment 
circuit 14, and the detection result of the color-difference-signal level detector 16. The output of the 
amendment luminance-signal limiter circuit 15, i.e., the relation of the output image luminance 
signal Yout, is shown with color-difference-signal level |C| inputted into the amendment luminance- 
signal limiter circuit 15 in drawing 1111 . As shown in drawing 1 1 , color-difference-signal level |C| 
considers the amendment luminance-signal limiter circuit 15 that the problem of the above- 
mentioned saturation does not arise about the pixel of the range smaller than a threshold C2, and it 
outputs the gradation amendment backward signal Y2 amended by the gradation amendment circuit 
14 as it is as an amendment result Yout. On the other hand, color-difference-signal level |C| 
considers the pixel of the range of one or less two or more threshold CC that the problem of the 
above-mentioned saturation may arise depending on the luminance-signal level after amendment, 
and the signal according to color-difference-signal level |C| is outputted as an amendment result Yout 
on the level of a before [ from the above-mentioned gradation amendment backward signal Y2 / the 
front / gradation amendment / signal Yl ]. The gradation amendment backward signal Y2 is 
amended so that it may become x(Cl-|C|) (Ym-Yin)/(C1-C2) based on the front [ gradation 
amendment ] signal Yl and color-difference-signal level |C|, and specifically, it is outputted as an 
amendment result Yout. On the other hand, when larger than a threshold CI, color-difference-signal 
level |C| thinks that the problem of the above-mentioned saturation may arise, and outputs the signal 
Yl before gradation amendment, without amending the luminance signal of an output, i.e., a pixel, 
as it is. 

[0078] In addition, about a color-difference signal, based on the ratio of the output image luminance 
signal Yout acquired by the gradation compensator of this operation gestalt, and the input image 
luminance signal Yl, amendment called color-difference-signal CinxYout/Yl before after 
[ amendment ] color-difference-signal Cout= amendment is made, and the ratio of RGB is kept 
constant. Thus, when matrix conversion is carried out at RGB from the acquired output image 
luminance signal Yout and the color-difference signal Cout after amendment (YUV), the dynamic 
range of a signal-processing system is not exceeded in the monochrome of RGB, and the problem of 
the above-mentioned saturation can be avoided. 

[0079] In addition, what is necessary is just to set the relation of the I/O in the amendment 
luminance-signal limiter circuit 1 5 shown in drawing 1 1 about the case where image display is 
carried out with a YUV signal as extent which is not saturated about U and V signal at least, 
although the above explanation of this operation gestalt explained the case where image display of 
the video signal was eventually changed and carried out to an RGB code. 

[0080] In addition, although relation of the I/O in the amendment luminance-signal limiter circuit 15 
was considered as the relation shown in drawing 1 1 with this operation gestalt, the relation of not 
only this but this I/O may be freely set up in the range which can avoid the problem of the above- 
mentioned saturation. 

[0081] As mentioned above, when amendment to which the dynamic range of an input image 
luminance signal is expanded is made like black expanding and white expanding, in case a color- 
difference signal is amended based on this amendment result according to the 4th operation gestalt, it 
can prevent saturating the color-difference signal after amendment over the dynamic range of a 
signal-processing system. Moreover, also in case image display of the luminance signal and color- 
difference signal which were amended is changed and carried out to an RGB code, it can prevent 
saturating an RGB code over the dynamic range of a signal-processing system. Therefore, as a result 
of carrying out brightness amendment, the problem that a color will be crushed can be avoided and 
deterioration of the display grace by gradation amendment can be prevented. 



[Translation done.] 
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[ts*^2 1 3 x^mmm.m^m^^^m<7i 
md.xj]®®M8Lm*Tizi$m-t& wneiiww] $ 

it. SiS^11felifi^OK;US:^ai-r4fe^fi^K 

BBifflssfi^ffliE^T" -y Tiz&if&mzAJjWffimmm 

ixmate tiKmmm&Mm^ioi"<Mzm-j\ vtaj 
mLx&tsVi&M&m^t Lxmtt-r^niE&^mx 

[0001 ] 

J:0#SWe(i. BftmSKfi-f-SrffljE-r 4 i t ei 
[0002] 

m*<0&ffi] m$k. Bffi«^gSlc*3(t4M«ffliIET' 
««^^jE*ffoTJ§ni®ftSrieSL-rv^4. 
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[ 0 0 0 3 J Mt\£ . ^ttSiS^rtOttfWMEfi^ 
g/hffikgAffi£ 7 -f H ft 4 V U- Afcfcfciti 

h«HTI42 5 5 ) mf&'hm. <51*Hi0 ) fc»T4 
fckfcfc. -t*ife«/Jvfttk**«<oiBI<o«K«#fc:ov% 

>ft57?v y^co-r^T Srftv^ S«k ? fc?*E-r4 . 
H#5g, a*W8k^3***»fci. 0-2 4 8 

0 2 4 -Sf^ffifc. *<7>-»11*3*rC 1^4 . 
[0004] 

^*^^T'ti, £KfcftttS:h^B*«»gfI^oe* 

- y% k"c ^«sywiai*j<^a«h&*«v * -/-ytfc 

UV-^OgAffi (8t*7 hMaT(i2 5 5 ) ##£L-C 
fl««0#8rci±, S:frfa<o#3gfcJ:4MiEli 

aSlfcfTdCktf-Cfcar^fcv^rattFfti. 
[0005] *ix&fc, *»b^i«i±. «^fl«k:J: 

k *>T* SB«l5^SIBSr^tt-f 5 £ k "Cft 4 . 
[00063 ±a<0«3fo0*ttfc:Kfe*oA*. - 
&fcA:ftB*mj£fI^£ffiIE-r 4 £fcfc.k»3 PLUMES- 
ffa*&tcli, «MHSS* *§IE L-tzZt fcJ: 4 VHStOM. 

mw^ktr&m-thtmbiz, mmm^<omiE&&ziti 
xLtw ttttmmv&gm^tz&ith-feim 

UnWfi. SlE?£fc<i^fIW##k 0 3 4ffi<0gA 
«k*oTL4vv ^ft^^tBSi-4tillB# J £:;bft 
TLidk^olBIH****. ifc. PCT-(X71/>f^ 

fc^&L-TH«*^-r4IStfcki. §£>fc. d^x^^lJSfi 

fc h frfrfr RGB Itm LXLto ttffitfjB 
£»)»4. £<0^t, fillflP9«>**2:R«fc:, ABE 

F a m*&TLXL£o. 

[00073 Ziimz. #»Hj§*)fltos9B Wtt. PgMffilE 
■f 4RL ««^WffiEJ^^^*nWcg3i>^>-f. fegd 

5K§£fi£}g{£i-£ £ k T'ft 4 . 
[0 0 083 



wktr&A ti-z? uy^mt*; k fc «fc o » 
mzmiEi- mmmiEmmx ft -> x . A*iB*««£m-f- 

A«aj#«fc J: ot«ili$ *ifc»fc4Mlifll* 

MIELTffl:Eg*ffi£&4g/h«ffl:E¥Kk. g/JMiW 
jE¥«£ J: oT»feftfcffiIEg/hffi#*!yii&0^ S 

y ? uywm/mt. *4 x o £A*«MMMee**# 

[00093 ±12^ J: 5 fc, ^ l <r>%mz tt# 

4WBfci6t.r «MMMSfi#t«iEt-4 £ t Iz «t 0 . 
3ii3t«/jNfflOfflfc:<0*«»r 6 £ k < . 

[00103 w.2.<r>%m±, w. i oswifctHvc. sas 
%.<m&8zmiz&m>ftmsx'$> tzt &#®kf s . 

[00113 ±K*>«fc 3 fc» »2<0lMHKJ:*iHr. Ktt 

mmm^wtx h?'yj*-friii<?)ffife<om&&mi l z&if& 
«-ri.£kA i -c#4. 

[00 1 23 13^11 »2«0«WtiJV^T» fif^ 
4 £ k Sr^p® k-T 4 . 

[00133 iKcoi a fc:. m3 ffmmz xtm. w& 

■f4£k*«"C* ?>.:'■ " ••* ■•■ 

[00 143. m4co%mi. mi^mza^x. m&. 

fc*JV^A*«MMME«#*WE-r4 £ k ^^mk-f 
4. 

[00 1 53 ±Mi<r>£ a fc. ^4 <7)^fc«ta{f. m%. 
fciO. «fcJ»ifiiao|i9W*SWIL^«iE*ff3£k36* 

-e#4. 

[00 1 63 I5COlB|(i, |g4CO^BB(c:ijv^T. bx 
h^7i»«m#»fc J: oT«msnfc«K*flHIHIfcJB 

$6fcfili.4. 

[00 1 73 ±fScoJ: a fc. *5 *>SW3fcJ:*iHr. 

iwsfi^ss^fcjs txrnimf&zwEt& z t 

■BW 4£k**T*^4. 

[00183 msco^mii. mi^miza^x. &^ 
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%$>1jfolzffilELXffiE&'mZ&Z>Zk £#*£k-r 

[0019] ii&vx o tc. i^6<7)^^ iihif. mm. 
mmm*?<vB8ittmzm ^xm^mtkm^mzx -? x& 

ftZtitzWcmZ . X*0>bZ<*&Jjfo<-z&]E-tZZk 
izX*). y-yyv y^o-stx? 4 n-flzX^xmS; 

ztix Li-yfzm^^xm^jaixizxmm^mt 
*®mi-&zktfxzz>. 

[00203 mi nwm. xttsaammm^m^ 
<;mmv>— nzwm.<mr4 ± s * ? uy^ztx-w 

zkizxo %tffl*i§iE-rmmmiEmw.x'h ~> 
x. ximm&m^<?>mimmtthttmet!& 
a t . x-nmmfs.m^<m&^m& ^ta-t & b x 

TlSaj £ ft*:**il£*f IE L T«IE^*<i£ f#l» §fe*ffi 

mtfmmcr>? -<< -rs-vruy -sto&xm k%&xoiz 

[oo2u _hie^j: o tz. mnmiizMz . ^ 

^■oJWK^tje tTBft«»Km^^ffliE-r s -r k c 

&aj$ft*e±ffi^£<^&#^&£k&<. x 
i&MMzB ixvm**mtztmt & z t 5 . 

[0022] m8£7)»BJ{i:, »7«>3K|§fcijvvC. M£ 

[0023] ±m<n x 0 -S8*>»!H£J:*lW^ 
#fr**«SW-4 £ k J: 0 . «5?«Mll»t*a*j*«»c 
[00 24] m9CDfttylt. *8<0flWBfc:J3V^T, EJr5£ 

4HasHT*4 c k zmik -r * . 

[0025] _tfB<7) J; 3 ^ »9tf>W!H«cJ:*Uf„ B*« 

[ 0 0 2 6 ] mi o<o»mwu mi v&mz&^x . m 
Btcfev^T xtsmmm>^*WE-t& z t znwik~t 
[0027] jjmx 0 tc. mi ocvftmz xtiiz. m 
ktzx<). ¥fizm%m<7)mmz%mLtzfflEZ?fozk 



[0 0 28J S11 <7)&m±. Iff 1 0 (7)%BJUz&\,iX . 

mzbtzmzz. 

[0029] _bie<7>J: *>WD!fc xtili. m 

mmmm^m&^mzmtxuftimm^mjE'ti z 

klzX*), *5S**fc£fcT. e®a<5OPgffl^J:0i63i 
m^coBckmX'fo*) . SAffl«iE^g{i, bXh^r/A 

ft^fflwias^iafc: j: o T«ajsnfcft*«* . i 0 a^ 

*, 

[003 1 ] -±R<OX 3 fc. mi 2^MBfc ifLK. B* 
«aME«#«oflK^ tr«3«dit«ias¥at: J: -5 T 

ktiO> -fvru y^o-;U7-(/^(:j:-3Ti 

[0032]I1 30JBffil±. A7JB!fc0ffllSfi#SO»J^ 
ff^-TS^ktcJ; OPIfi«^«jE-ri»|!ifi«l«jE^aTfto 

xb^5A^ttj^St . b^h^ 7Amaj#S^J:-?T 
§ ivfe3BME4J-*flMBK«-^V » T ft/hffl^ tfj#at «fc 

fiffliE#gk . bx h ^'7 A^ai^st x -o xmtn $ n 

»AfitffliE#a^J:-9T^^^«IEg±fii* i . *tiV 

timmmcoyj 5 . y ^ u^^syjNffisi^fe^ffii: 

[0033] ±IBc0J: a ^, mi 3<7>mHzXtlif. w 

mn<?>mm#mzjib txmiE-?& zkizx*). t&iazti 
tzm^m.^m±mc?>mizcr)frmft& zk%<. m^m 
mz& txmmz&mz%mr h z t ttxz % . 
[oo34]gi4 <r>%mz. xwmnm.<m* me 

-thZk lz X oT^BfcORTiliSrffljE-rs P^ISffijE^ 

m^ziujrt-&yimm%m^ntt®k. 
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»Jgfi#ffliE*eK:i5tt&A^il*«®JS(i#<50ffljEJS-& 

[0035] ±M£cr>£ 3 mi 4co%mz Ztitf. 
^fi-t^l''<.;H;jStTiBI^I^<7)MiES^5rnr^-f-i. 

[oo 36 3 mi s<r>%mi. miAnwjuz&^x. 
zkztmk^z,. 

[00373 IMlcoi. 3 tc, mi 5*>fM!fc:J:*tff „ 0 
3£fa-?«OffijEStefc:fi5 t-CfeHS-f-S-aiE^-S Refill 

m^v>ffifa*ffi±-i-z, z t arc* t . 
[00383 mi 6<rmmi. mi sco^wcfcur. 

^feUfl-^fc RGB ©^fcSHIW h Rt& . RGBff-5^' 

ayuRoMM-j-s vfuyiszmz-xt&mf&zkcD* 

[00 39 3 _LldcD<fc 3 fc. m 1 605M!(cJ:*ur» M 
IE L/C S»«fi-§-S.t>'fe^fl-f - SrRGB ft^C^ L T3I 
SR* 2> BgO R G B fi-tOfiSSl £ hZktPX'^Z>. 

[00403 mi 7crmmt. mi4e>mii,zt3\*x. 

m^t z&MM^xs^Mzm ixma-wrrz, zkizx 
ot. x^mmm.m^<muE&^mmt^ zk*m 
mt-i-h: • •••• ■" : ~ " 

[004 1 3 JilS^ct 3lc, mi TottmzXixli . « 
IEHU«^Jgfi-^t?iiE^o*?Sfi-f-i:coS^-f"t(tfc J: 0 
ffiE&HZmm-t&ZklzJ:*) . £<*ijEL3r^JB*» 

-SfcOl^Mnjfct TfgmtjgjfCffiEf h Z k #T*# 

[ 0 0 4 2 3 m 1 8<02£$!{2. A7jBMiSJgfi#<7>3Ef« 
W-^^«eHO— SB SrSKli^^ ^ -f = ? 7 y yjc i 

x y T t <fc T &£tt £ *ufc**«* fflDE L T ffilEft 
/Jvflt* ft £ ft/JMMtiEX-r -y 7* k . S'lNttffiEX-f- y 7* 
J: o T# ^iXTtlilEft'hffitf^^'T)^ -f 5 -y 7 U 
y v-'^S/httt^^J; 3 fcA;fc(MiailHI**«**-4 

[00433 -LteoJ: 3 (c, mi 8<oHB^C Jriitf , B* 



aa ? *ut«/wioffl[fc & -r k % < . maw®. 

IzfctXfgmZS&lzWMi-Z Z fc#T*£ £ . 

[ o o 4 4 3 m 1 9 corny*. AJiQkmm&m^cvmjg. 

#JW& £ t K J: 0 Pgia^ffliiEi-&PgMffliE*-aT'S» o 
AffiSTftSSAffiMEX-r-yTi:, ©AfflffljEX^-yT 

jc .J: -p xn bktzm£&*fc#9&m?>y4 

[00453 ±IScoJ: 3 m 1 9<05ffl8fc iixff . H* 
e^<0»S^^JC tTBMMKKft^^liiE-f & Zklz 

x o . ®& ztiK%ckmcomzcox.im-?z > zk*<. 
$kmmbzi£txi§mz&mbzmtz> z. k vx* a . 
[00463 m2 otomtot* A^mmmm^conm 
\s^vm&cr>— M*vm&cr>y4 -r^ y^uyjuz^x 

x. xtimmmmm^^m^mai'rtm^mmtiix 

M^fyn'. a^i w®m%.m^cr>m%i-ft^mm * ^ 

ttif ^tXb^^A^tflXxyT'i:. t^h^^A^tiS 
xf -y rtc J: o T«{fJ Siut«tt^flWllt:a^v ^ts 
^fl^aixx y <fc o X^ih § tUrft/hfii SrffiiE LT 

8KB ^^-y-T (c J:.-» T.KUB « ixfcff^^ 
L-r«jEftAffiSr#S«AffiMI^-y7*fc, fi/Nfflffl 

xy--y y-iz x -> xn^tLtemiEmxmtf. *h.?tL>>m 

[00473 -hKOcfc 3 te. m2 0c05|HBfc Xtitt % 

im<m&#mzi£ txmjE-tz zkizx*). tfnazfi 
t:&'m j $>&±mcomiz<7)A.mf-t& zk*<. s^b* 
mzmtxmm^&mizwmth z t **r s ^ . 
[ o o 4 8 3 m2 1 osrati. Mimmgm^cvmg. 

W-R-TZZ k KJ; OBIl«:*ljE-*-S»lli«GE*ftr*-> 
T, A**«B«ffl**«iELT*liEa«flMMEfi^* 

ft%i-&wim&m^msEX7-v7k, x^mmmmm 
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[ 0 0 4 9 J ±ii<D£ o iz. W.2 1 (DftmzXtLtt „ -fe 

ws&<n v<Mzm l x mmm^comiEis.^ & «rse-t & 
Ltizx'o. m&m^Z'&mm^isKMzmiTmm 
hzmL-thc\ttfX'*h. 

[00 50] 

a* v>mMMmiz-?\, ^xmw-t& . 
( s?s i nmtmm ) h m . *wn<r>m i nmmmmiz 

[0051] JilT. *HJg^s,|£T,t!,^^ouTiJiBH-f 

^UftRvmrnumzn ^x % -tn-e fui^-f^r y 

^mESS2. fb^4tKffim»3&^A/jN{£tttUliIll4b: 
«&£fU>. ^^bXh^7A«SajHlSS2. 
£BHIS&3Sl/g^ffl^aiIl]SS4T"(±, Zti-Zix. BBW 
Ci£5£ L^JUW I N D O WfiTWftAflK max. S 
/JMlKrii i n , ^mflB^mo^MBflWBtf? 4 -)V 

[oo 523 "fry^ri/ v^v-Mi. WiJf*¥ 

4 K -y SB: 4 5 -f >»co i 3 fcHIUOTfcRje LT 
tJ:v>L. ^®«-9-yryy^'tTtJ:vn 4fc, -ix 

U-hT*t>i:v». ttliWlNDOWli, BfefcMSMSS: 

[00533 ^Ul^^iaTclKma x&tfS/JM!Km 
inli. *fc*ft*liEI3»5aif«/h«ffl|jEig»6fc:fiVi 

T. tXY?yJ±1fc\ti]m2<n&j)1&&\ l zmtT%1X J ? 

tlfciiESfL MESAffiLm a x&tffiijEfi/hffiL m i 

6. A^tt^JfJKffi^i. <r<D«EfiAfflLmax£.tf 
ffijSft/JMILmi n^oVTttlESfU ffi*ttfR«Wt 
fg-f-fc LTPg!!«jEiS«J: 0 !iJ7J$ft& . «fc "J JMfcWfc 
mW-fZk. JSJHH»5"Cti, ffilEfcWlLmax&.l/ 
ttjES'HSLm i nCSr^V^T (Lmax — Lmi n) 



^aj^n?.. ^*ess9t(s. MS0K5<ojss:^m 

(Lmax-Lmin) £.r>'H lEf^fclKft-^SAffi 
MAX (fI#S!yi^<OS*fI) (;i-3'WMAX/(L 
max- Lmi n) *>B0M*»5;h.*. SB 2 i9$g|5]j$ 
8T'ti, A73BS«»Sfl^Lt«IES/hfflLmi n£S 
o'l vc (L-Lmin) ^g^tT^ix!. . StgEJSS 1 
0-Cti, &Jt0i&9Om:fc&tfS&2^m®&8Om:>3 
Ci^V^MAX/ (Lmax-Lmin) X (L-L 

m i n ) nmntf&zti. zwmnsmw&jjVi&mm 

m^tLXftJlZtlZ. 

[ 0 0 5 4 3 £ dT\ *%Hmfc&tt*IVHttiE^ 

«KfS-t«*yctf[Kmaxat^»/Jv«Kmi nil E2 

/M»IINiTfl«S<li. MMAXd JKUII^CO 
y>f 5 >y ? U^^ifcWB ( 1 OB I TjgiHlTIi 1 0 
2 3 fcfflS ) X'fo 0 . «/h«M I Nli. «LS^C0^>f ^ 

flt«-*fc*itt4*WBKmax~»/Jv(SKm i n@f)U 
"^KO-r-^tt, ft^cffiMAX—S^ffiM I NBItSai 

ztih. ztuz^f). mm? < -wm£.9mxp>y 
y^b-y^-r^-cffiffltitd-t^ai^sn^^ 

tW^^-r^ffi^aJtft^filKm a x*«SerftWlMA 

zzx\ *mmmiz&&?&mmiEmwx* 

(i. ftAffiKmaxZa.t/g-'hiiKm i nlr^O^tfOT 

•r&<ortt*< ; wmwis—Mzj&tz zix%z&miz 

MJE-tZZ t lz£ 9»^>n-&*iE«A<lLm a x^M 
iEg/hffiLmi nSrfiJfflLTP^tiWIESrffa. WF. * 

[00553 **SBB»fc«SPraWljES«Ttt. ^^f 
A^B»ffifflJS«^*^«?aiS^S±fflKm a xRt/S 
/MKm i n iZ^^X . ffliE^filLm 

axR^ffliES/WaLmi nAmtii^iX^. C*t4.ME 
^AfiLm a x&tXffiiMbJMiL m i n<50arfcB*)£cOp 

Raifc, «jEaAfitLmax&V«jE«/hfflLm i n 

(i. BUiic^MAX/ (Lmax-Lmin) X (L-L 
mi n) commzn^-tl. 

[00 56 3 tz?>x\ wiftLtiXo*. m^-y-c 

$>hlzi,fflh i>-tmiii $^«AttK max *>'i5ff«A 
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«j£fc*-3vvc , .IIIEfetttLm a x&tflffiEftMBL 
mi n^tBf-S. 

[ 0 0 5 7 3 JBT. aiE^ffiLm a x&tfflEEft'HB 
Lmi n^Httrifefco^T**WW=KW-*..*-f. 

bXh^Att#fcLT, H3 (a) fc^-Tio 

in 1 &/^S^lcoVvci&BJ?-f&. fe*ffiffijEIUS& 
5&tf«>HBMiEIIIR6t±. tXhj/5A^aiIIIS&2fc 
i^T&ttSiXftbXV^-MfffgKS^Vv^ 

ttmQK 3 at/«/jN<i^ffi[HS8 4 *> Hi 73 $ tifcftfcfl 
Km a x&yg/hfilK minf ^ft-eftiHE-^ . d £ 

CO 1 g@C0^i n 1 j&H-#£H*£tt . ft<MKK m i 

n *m'j?mt&-%mzniE*m\ a»£n lan-a** 

d. £itfcJ:»K *^*#4«frv H 

^OffliE7j&Sr[l^U^t>£0*^3 (b) -C£>&. H3 
(b ) fcfcWC. Win 1 tmiEMD (=ffliE©/hffl 
Lm i n-ft-MlKm i n ) <0^|&W|gE£D= f ( n 
1 > T«LTV>^,*<. £«0B5»Ji«jS7'4.xrWfcJ6 

J±. 4 aWb* h ^7 Af04 ©gcO^S n 4 j&*-Hi^ 
*^Kmax£ttHin;&i«#fofc*tiE£*T 
"V\ a»te n4^+^l^2V «*«K ni a x £M 

[0058]^« bXhi?'9A«?fifcLT(i. 4#W 
bXh^Acoi&S^&Bco^iKlS^-f. IK 
B*4&lfcWKZ>««*«SUCfcJ:^. tXh 
i/5A(0^-SiJlfct>4o(;ll4>-r, 63rfc\ 

V\ ft/£. 1#iEf*c9RGBW£fecoite££— gtfiSofc 

[0059] 2(s^|SfiJ^JB^SI®iW|jESS^J:S±ie 
<oftf£tc J: 0 . #U(f. ttafiLfciS*. Biw>-y-c- 
$>&<,zi>ffl£>h-rmiii2tiK Wc±m k m a x anjirs* . 

fMAXC-gcLT^Si^^T'^^Tt. 04 £ 
m a x fgcOx- * £oV ->T iifi^ffiM A X 1 1 T ifiTJ £ 



[00603 Srfc, *Hfl0BJBTa, txh ^Affl* 
lz£~>X\Z. MES'JMtLm i nWfKmi n «fc 9 
fc/JvS «Eft*iLmax**fclKma 

[00613 xmimt&iz&^z . e^ffl^aiii]JS3a 

tf«/JMH*tB0R4 T'^J±i§ix^«^ffiK m a x&tfg 
£> o-^'X 7 4 /U* 2 £ i T h I.S®c0DaiL#.c0ffifg 

ft . § ^ Kffisgco^ >7 y y^v- b tty7 

fee. Lfc^T. 9SR^A*?MMM[fi^-t«. 124 
t^tfi/hilKm i n«t "5t>'hSV^fc:t,RI*>^-r, 
«Kr*«flHfcWflrtf*- & £ k ^ixS . «^<1K 
maxJ:"5^:^V->t)OfcOUTt)|SI«lT'&S. -?"dt^ 
Mt(S'll2tc:^-rta!*(7)fflIE^r{i. -TfttcO 
-r-^covvtli. SAfflM I N4fcl±«/jNffiM I Nco 

L^fe. S)Ji.(fl24 ic^-f J: d bx h 

ffliES'hfitLm i n$-S/jNfitKm i n X 0 t /h§ <TiX 
«, «/Jvffl[Kni iniO «,yhSV^Wl.4ft>**eWflr* 

[0062] 3r£>. ffilES/hfflLm i nSft/JMBKm i 
n J: 0 h'h* <LtlK>. «jE«^ffiLm a x Srfe»;fflK 
m a x i *) < -T S i 5 -iHiEttv ±5l!fi0«t 0 

wwhhfrbx'fo^x.; i> Lmz. mzmm&®&3R 
tfm^m%iti®$&4i,z}5^x . *3tefiawn*«fiHit£ 

T*X^£±-C<0ik*fitK m a xS.^#/M«K m i n 
tB-r i» J: d *«6£-e**tff , -5- <0 J: 5 ^l^^coMjEic 

[0063] WJicoi o tc. « 1 03SHMHII(CJ:iUf . 

iz, mmmmzmmx-h^tzm^Mti, ao^ixcofsm 

h^ttfX'ZZ. 

[0064] (m2<r>mmm) @5t^ *^8Jcom2 
[0065] ^msmmi l z}nthM^mmiE<7)^x.if 
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T«M*»«0*f*iiaH»^C<0*CE«rfi i d. M#3gttjEI9ft 1 
2<0»f^JSCl*ia9&#!iaUTKBH-r*. JMUEMjEEI 
Kl2fctt. «/h«iiEllI»6A»<5>aj*S#i.6l7^- 
Zl/H««0«!itJWINDOWf*J<?5S/httLmi nfc. #r*l 
fttf.^^ffiK i o^tW.ttff.'SflilEiaBjfl lCfc-aT 

JWiJlWjSL i oJMT<0«H*HiS<0*i]E1*»tt<0 

PGAfWA- KT^S&LT & <fcViL. -7^3>^<0V 
7bT'||JJiLTi>i:^. Srfc, ilg/MLmi n«S 

[0 0 66] tfHxfttf^ffliElllS&l Hi, b^f/7A 
ttffiHI»2K:J:r>T»ajS<i3t**tI!«. S3 
(a) te*LfcJ:d5fir44MWb^h^5A<?)iSB«o* 

ffliESD$:ffai-ri»„ M^tD = g (nl)(i, Siff 

[ 0 0 6 7 3 *aB*»mTli. EUb4>lM£fc: i o 
TA^ttflMMtfi-^fiESrfifa**. HIEfgORGBO 

[0068] JiltOj: o Id, *2<0SOfcJB«fcJ:*i.Hr. 

7 * -jv ¥<mm^mzm^xmiE t . $ 

[0069] (flS30%ftiBJB) B8t:, ^BjjcoSjS 3 

H2iR-3»fc-3VvtliH-4*#£tfU H 

[0070] *HS£^®tcfcttSS*fflMiEO#iS- 
ti. moXI&BJBklSfflKTft*. tWUtffjSffll 

jEIH»130lM^«atH9*«HLTKW-4. 6# 
fiMESlfcl 3tcti. S7cffl1fjEIIISS5*^Jii^$ix|. 
17-f h'^^abW I N D OWficOSAffiL m a x 

fl^ktfA^SixS. BttSBifiElilBl 3T1i. A;ft$ 
^|lll{f^LaoJ2LJb^)ttlB?&BI*tf!)*eiE«Mttt<0 



P G AffOA- h'THgi LT t <fc V> LV>f 3 >-|£c7)y 7 
hTHaLTt iV^. $r*k MiESA-ffiLmaxCOgm 

[007 1 ] tftixmf ^fiElllBft 1 Hi. t^h 
ttffiHK2fc±oTtt»3ft^:f|itiWIL WiHT. 03 
(a) tc*LfcJ:^Sr44MWbxh^7A<04Ka(^ 

[ 0 0 7 2 ] *HM9B}BT(i, JSLhOttfft: <fc o 
TA*«fittMEfi^)*EE3&ff a #\ ffijEf&£7>RGB<D 

*a tf ttft«l**1ijE LT t J; 
[0073] JiLtOJ: o fc. SS3 »sa»B»fc: J:ittr. 

6f«^fiE£fre. iot. B#*«jEi*«oi5iiiT*-> 

[0074] (SS4 (MB) a 1 0 tc. #«Dk0* 

B&T'iixivvMm&m^zniE Lx&jim&m^-k l 

[0075] A*lftflWWe«#ia^ ; Pgi®«jEESSl 4IC ' 
^V^'ffljE^ix^-^, RGBft-^^f^ORGB^ 

^mmcDy-^ i-i v 9 uyiszMz.xmiQ-rzmmtf 

^l^y>>S:jSi.^<i:t. ffliE^YUVfi-^*^RG 
B fi^cO^JAB* RGB (D'Mtc < 1 1 -fe#fl«l 

i<7)J;at, fenm#U., v^^fiRGBfiWft-vja 

^-f^-S y9h->^^mtlXLtr>fzy-'-9l,zm 
LXi±. i>tcr>mmffimtf$:btLXL&-?X-&tf'mh. 
XLZo. 

[0076] ^mmmmx'ii. ±ie^fqs^ 0^5^ 
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-5g^<14 t>l§£\ *f£fi-s§-<0«IEt 'J S y h £ 
liRGB (C^J&f&CD R G B fi-fWtSWS: <'. 

[ o o 7 7 ) zcotiMz^ s-r. estti-^u^ttifsig 
m 6(c&wr, A*«M»e*s^<^ssj«» i c i 

tWW*. Z.<r> I C I tt. MiifU, V(t-s§-<D*£$ 

±ZZfgLft<Qk'1?t>i)^-Jj<?)Mz&BLXt>£^. WE 
WESt'J S -x^ESSl 514. AAttfMWEfi^i 0 
IWWIjE*«9Y It, ttmtjEBKl 436»6HJ*S*t 
*HMWIiE»»*Y 2 fc . feUft-^K/U^ajlllB 1 6 

11C, ffiBUMWJ S y *@S& 1 5 fcA*$*l.4fe 
Sti*!*^* I C I k , WESHSfi^'J S -y ?08& 1 5 
cDtii^ot 9ffl;&i*«»K«^Yo u t <3Hffi£jj*-f. 
0 1 1 t*cf4 d t. MiBWJKfi'f-U 5 </^M 1 5 
14. feUm-^K/H C I j&*L*V>«C2J:"}fc/jN3H 
SSHcoBSto^Tte. fr«E<0t^n^PlS«4gi ^>=6rV"» 
H»WtiElil»14fc:J:->TMiESnfcHrWlCE 
ttfS^Y 2 SrM iE*S*Y o u 1 k LX^rCOt t UiJJ-f 

4. Qmak*is*Ar i c i a<L#vMiic2fcJLkc 

1 &T<t)SeH<DBS to t4 . «jE«<«ME«# ^ 

&<mwffimm^Y 2 *»6HiwEESir«*Y 1 4 t«o . 

Bkou^Tf&a«#i'^i' I C I tfSt*«#£*iIE 
JSSY o u 1 k LXWJi-ti . JlttWtfi, K 

ii«iE^m#Y 2 . mmsmm^Y 1 av-feuft-^ 

U-^/L- I C I izm-l^X (C 1 - I C I ) X (Ym-Y 
i n) / (C1-C2) fc=5r44-3tffliELT. ffijEft 
«YouttU £^^"4 . fell^^ I C 

I **L£ f>(ic 1 4 fs*gfJ4L • tir^fi&ftora 
HjMSi 9 3 4 b#i.-flBMBEIW»Y 1**0* * 

S^^t J^T»fcft^ffi:fcttflWl»S*Y out 
t A*«MMWE«-*Y 1 coJtt^oVT . »£Si 
fCout =ffiiEfrfel&fl-§-C i nXYout/Ylt 
l^ffljE^Stt. RGB^j£**>'-56tfitt:ix4. £ 
CO J; dfcLT»A.iutai^BS[®0Sft^-Yo utfttfl 
iE^fe^fi-f-C o u t (YUV)KRGBt7hij; 
*3ffll Lfc*&. RGB <0*frp»f*!yi»«0* r 'f t" 5 

«y ? y ^^ffli. 4 £ k < . mmnmicofflm*® 
mxzz. 

[ 0 0 7 9 3 sWateeJBKOfeLhWKflBTli. B*« 

«*Wfc: R G B«#t S» LTW£f!l*cf 4 
(cov^ifcHJIL*:**. YUVfi^-t4oTfi&**rr4 

[00801^13, *IU^^«T'<4, *SIEiS«m-t U 5 



•y^Bil&l 5tfc(t4Atti7J<0Wfi&£. 01 lt*rfM 

coo8i] w_h<o 4 5 t. ^4 aggrost.): tax , 

•y ^ VVVZ\fctth 4 a &*IIE#&$tl.-&:l#-££fcU 

S^ti^U Li a (O^ISCu t*<T'l S . « 
B&*UrrT SISfc t , RGB «*W1-9*HJI*<0* "i- 

t v^o^r n 1S**lIIjaT# . HHBttEC J: l.^^.fWiOffi 

[Bna<o«i**siB^] 

[si] *$m<rM i oso»B«Kfl56Haiaj]3ai^ 

[02] «3l6^W>M iESa<0«jE«ff to V ^-C Sfflt 
4!t46CO0T-$)l)„ 

[03] tXhy7J*tkiii®8&2cr>tkiii1&mRXfZ<7)tfl 
ajtt«t»^ < S'jNilffiEEIifS 6 1*> *t ft«IE»/MI« 

»ai^«tov^TSiBg-r4^i6co0TA 4 . 

[ 04 ] m 1 ^«Ki^S^ffiiEi6f^tol Ilfflt^ ^ 
i6^0-CS>4. 

[05] *$mcom 2 commmiz® h tgmmiEMWco 
ffi$L*7r?f?v-v7mx'hi>. 

[07] imftW jSMjEESS 1 l:tS3*tiSf#tKWfjS«- 

»m^ato^TittB§-ri>3t^co0-c'fti.. 

[ 08 ] *¥tW<vm 3 iOHSfi^^t^ 4 PgPffliE^a^ 
ffif&Z^-t-fv y ^0T*S>4 . 

[ 0 9 ] hi 3 <osaeg««o*iiEttf^to ntBitr 4 ^ 

ft<O0TS)4. 

[0io] *minm4nmtmmizm&v§mmiEmm. 
comfcZm-tyv >y ^ mx-h & . 
. [0ii] wmmE^ 'js7^a»i5 <ommz^ 
xmmt h tz#><rmx*h h . 

[^COUJHJ] 

1 V—J^7<!)V-? 

2 h*hj/7A8ttlJ0K 

3 «bMftttmm» 

4 «k/jNfifi«!aiIlIB 

6 ft/H8*iiE08& 

7 ^lco^0S& 

8 m2co?g»:[i]S& 

9 |^»[US§ 
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I 0 fm®$& 

I I rniWjsamsm 

1 2 H#ftffliE[IlSS 

13 fitt^ljEEK 



1 4 
1 5 
1 6 



[07] 



L 



7^ 



7.1 9 

Lr-^n ^ L ^ 



2 if J 
B-A) 



<AXB) 



D=g(nl) 



Kio 



Lio 




[H3] 



nl 



(a> 



q2 



n3 



SO 



n4 



100 



<b) 
D^f<nl) 



± 



Kmin 



Lain 



Lnnn=Knin+D 



[H5] 
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am- 



7 Afi'* 



7^ 



12 



[H63 



[119] 



t> MAX 
19 (1023) 
A 

-< 



UIN 
(0) 





















MAX 






i i 






(1023) 
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;» 
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D 
























> 
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t 










\ 


t 




KIN t 



Kain Lrain Lio 



Knax 



<0) 




Kain 



Lao Saax Luiax 



■7 



tt turns 



Iff 



11 



T 7 



.13 



IEEIH& 
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[H103 



14 



Y2 



Yl 



16 



15 



-ffittl 



[0113 



Yout 



Y2 



Yl 



SUM 
- |c| <C2 ; 

Yout = T2 

* C2S |c | sci ; 

Yout=(Cl-lCl) X(Y2-Yl>/(C1 C2)+Y1 

■ |c| >C1 ; 
Yout-Yl 



C2 



CI 



Coax 



|C| 



(51) Int. ci. 7 

H04N 9/68 
9/77 



F I 
H04N 



9/77 
1/40 



1 0 1 E 



F^-A(##) 5B057 CA01 CA08 CA12 CA16 CB01 
CB08 CB12 CB16 CC01 CE11 

5C021 PA56 PA58 PA66 PA67 PA77 
XA34 XA35 XA61 

5C026 CA01 CA02 CA12 CA13 

5C066 AA03 CA05 CA17 EA05 EA07 
EC05 GA02 GA05 GB01 JA01 
JA02 KD01 KD07 KE02 KE03 

5C077 LL02 LL19 MP01 MP08 NN03 
NP02 PP12 PP15 PP45 PP53 
PQ19 



